SUMMARY A patient with peripheral neuropathy and orthostatic hypotension was found to have pernicious anaemia. Symptoms improved after vitamin B,2 replacement therapy. Insulin toler-ance testing showed that the patient lacked catecholamine, heart rate, and sweating responses to hypoglycaemia. This indicates that pernicious anaemia may cause orthostatic hypotension owing to failure of noradrenaline release.
posterior column dysfunction, optic neuropathy, and distal symmetric polyneuropathy with spinal cord involvement."' Other disturbances include impotence, constipation, urinary retention and postural hypotension.24 The causes of these have not been established, but could be due to autonomic neuropathy. We report a case of pernicious anaemia in which the presenting symptom was orthostatic hypotension. We have examined the pathophysiological basis of the orthostatic hypotension in this patient by measuring catecholamine and vasopressin responses to insulin-induced hypoglycaemia.
Case history
The patient was a 79-year-old male who complained of coldness and pins and needles sensations in the hands and feet, and dizziness on standing. He had fainting spells and occasionally broke out in a hot sweat. For six months these symptoms had progressively worsened, necessitating his admission to hospital. The patient complained that he had trouble initiating micturition and, after admission to hospital, constipation became a problem. The patient had given up smoking 10 years earlier, and was a light drinker.
On examination, no abnormalities were found in mental state or in the cranial nerves. His complexion was pale, with a lemon-yellow tinge. Supine blood pressure and pulse rate were 130/50 mmHg and 60/min, respectively. Loss of sensation for pinprick was present to a clearly defined level above the knees in both legs, and above the wrists in both hands. The loss was bilaterally symmetrical. Decreased vibration sense in both legs was also apparent. A cervical spine radiograph revealed gross degenerative changes involving virtually all levels, with bony ankylosis between C4 and C5, and narrowing of the spinal canal. Motor conduction velocities were normal in the right radial and median and lateral popliteal nerves. The ulnar median and sural sensory potentials were of low magnitude. On assumption of upright posture, blood pressure dropped from 130/50 to 92/44 mmHg at three minutes in the standing position, at which time the subject developed palor, dizziness and said he was going to faint. The heart rate responses to standing (increase of 22/min) and to atropine (increase of 20/min) were normal. An insulin tolerance test was carried out, with blood samples collected at 20, 30, 35, 40, 45 and 60 min after intravenous injection of 0-1 unit/kg insulin. Samples were analysed for glucose, catecholamines and vasopressin. Catecholamines were measured using a radioenzymatic assay, as described previously.' Vasopressin was measured by radioimmunoassay. Heart rate was measured before and after insulin at five-minute intervals. Sweat rate was assessed before and after insulin, measuring the change in weight of strips of filter paper taped across the forehead. Results were compared with those of six normal male control subjects (mean age 47 yr). Plasma glucose dropped 3-5 mM/L in control subjects and 3-0 mM/L in the patient with pernicious anaemia. The patient exhibited a 3-0 pg/ml increase in plasma vasopressin, while control subjects had a 1-4 pg/ml increase (see fig). Plasma noradrenaline and adrenaline rose 0-4 and 0-8 ng/ml, respectively, in control subjects; no response of plasma catecholamines was observed in the patient with pernicious anaemia (see fig) . No changes in sweat rate or heart rate were observed in this patient compared with a mean increase in heart rate of 15/min, and a 13-fold increase in sweat rate for control subjects. 
Discussion
Peripheral neuropathy is common in pernicious anaemia, and both segmental demyelination and axonal degeneration3 6 have been identified histopathologically. Recently, a case of pernicious anaemia was described where the presenting symptom was postural hypotension,4 previously unreported in vitamin B12 deficiency. Postural hypotension was suggested to be due to autonomic neuropathy, but there were no physiological studies to confirm this. Postural hypotension may result from a number of causes, including diminished blood volume, obstruction of venous return or neurological disease with disordered circulatory reflexes.7 Postural hypotension associated with the last named is a feature of diabetes mellitus8 or primary autonomic failure.9 The lesion causing orthostatic hypotension in these conditions involves the abnormal release of noradrenaline from the sympathetic nerves involved in the vasoconstrictor response to upright posture.89 Absent noradrenaline and adrenaline responses to insulin hypoglycaemia may also be observed in sympathetic failure.'0 Since our patient was able to stand only briefly at the time of investigation, we assessed noradrenaline and adrenaline responses by insulin tolerance testing. Not only did the patient lack catecholamine responses, but he also showed no changes in heart rate. These results indicate a lesion in the sympathetic nervous system. Hence, postural hypotension resulted from lack of catecholamine-mediated vasoconstriction responses to upright posture. The normal responses of heart rate to standing and to atropine indicates that the parasympathetic nervous system was not involved.
Some patients with the Shy-Drager syndrome and orthostatic hypotension have been found to have abnormal vasopressin release." 12 
